This retrospective, repeated cross-sectional cohort study assessed information from patients in 2 databases. Prescription orders and Objectives: The objective was to compare the use of low-dose liraglutide (LD-L) (Victoza) to the other glucagon-like peptide-1 receptor agonists (GLP-1 RAs) in patients without a type 2 diabetes (T2D) diagnosis in the post approval period for high-dose liraglutide (HD-L) (Saxenda), which is not indicated for T2D.
L ow-dose liraglutide (LD-L) (Victoza) is a glucagon-like peptide-1 receptor agonist (GLP-1 RA) approved in January 2010 as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes (T2D). It is available as a multidose pen that delivers doses of 0.6 mg, 1.2 mg, or 1.8 mg 1 liraglutide and it enjoys broad formulary access, in part because it was the first once-daily GLP-1 RA on the US market. While weight loss with LD-L in patients with diabetes was demonstrated in trials and in the real-world setting, 2,3 LD-L is not indicated for weight management. Liraglutide 3 mg (Saxenda, high-dose liraglutide [HD-L]), approved in December 2014, is indicated as an adjunct to a reduced-calorie diet and increased physical activity for chronic weight management in adult patients with an initial body mass index (BMI) of at least 30 kg/m 2 or at least 27 kg/m 2 in the presence of at least 1 weight-related comorbid condition. It is also available as a multidose pen that delivers doses of 0.6 mg, 1.2 mg, 1.8 mg, 2.4 mg, or 3.0 mg liraglutide. 4 HD-L contains the same active ingredient as Victoza and is not indicated for the treatment of T2D. The introduction of Saxenda to the US market, with the subsequent promotional campaign initiated in April 2015, may have led to increased use of LD-L among patients who do not have T2D.
Based on a business analytics analysis of discrete monthly data from January 2014 to June 2015 (Optum Humedica Diabetes Database), the proportion of patients prescribed LD-L without a diagnosis of T2D increased nearly 2-fold during the first 6 months of 2015. Payers who do not offer favorable access to obesity treatments including HD-L may not be fully aware of LD-L use in patients without T2D, and therefore would be particularly interested in this proportion of patients who are prescribed and use LD-L most likely for weight loss.
The objective of this study was to expand upon the previous analysis by evaluating prescribing patterns and prescription claims of LD-L compared with other GLP-1 RAs in 2 large national datasets from 2014 to 2016, which encompasses the approval and launch of HD-L.
Patients were included if they had data in both datasets based on direct patient matching through a trusted third party, and had diabetes, as defined by meeting 1 or more of the following criteria: diagnosis code for type 1 or type 2 diabetes mellitus (International Classification of Diseases, Ninth Version [ICD-9]: 249.0-249.9 and 250.0-250.9); a medication order or prescription claim for an antihyperglycemic medication; a documented glycated hemoglobin (A1C) level of 5.7% or greater; or a fasting plasma glucose of 100 mg/dL or greater.
In the Humedica dataset, we focused on identifying GLP-1 RA prescribing patterns; thus, we limited assessment of GLP-1 RA use to prescription orders. To identify patients whose GLP-1 RA prescriptions were filled and reimbursed by a third-party payer and to improve generalizability, we supplemented findings from the These data included enrollment information, demographic information and inpatient medical, outpatient medical, and outpatient pharmacy claims data from more than 300 large self-insured US employers and more than 25 US health plans. 5 The Humedica and MarketScan databases satisfy the conditions set forth in Sections 164.514 (a) to (b)1ii of the Health Insurance Portability and Accountability Act (HIPAA) of 1996 privacy rule regarding the determination and documentation of statistically de-identified data. Thus, the study did not require external institutional review board or ethics review.
Patient inclusion criteria for the study were: (1) age at least 18 years as of the index date; (2) at least 12 months of database enroll- diagnosis, which was determined in a hierarchical manner by the presence of at least 1 of the following: an ICD-9 or ICD-10 code for T2D with a diagnosis prior to the index date; prescription order or claim for an oral antihyperglycemic medication at any time; or a fasting plasma glucose level greater than 126 mg/dL or an A1C level greater than 6.5% prior to the index date.
Baseline characteristics captured to describe the study cohorts included demographic data (age, sex, US region of residence), comorbidities, and use of weight loss medications. BMI was also captured from the Humedica data. Diagnosis code searches were identified for any position. NDCs were searched to identify diabetes medications for inclusion/exclusion criteria, and weight loss medications.
Additionally, searches of drug name and generic name fields were conducted in addition to NDC searches when identifying index medications for the Humedica analysis. To control for disease severity, values for Charlson Comorbidity Index (CCI) 6 
and Diabetes
Complication Severity Index (DCSI) were calculated. 7 Continuous data were analyzed using a t test, and categorical data were analyzed using a χ 2 test for the assessment of demographic characteristics among users of LD-L and other GLP-1 RAs who did not have evidence of T2D. Logistic regression was performed to model the predictive value of either treatment on having no T2D diagnosis, controlled for month of initiation (MOI), age, sex, geographical region, and treatment multiplied by MOI interaction.
Differences in the proportions of patients with comorbid conditions
between both treatment groups were assessed using Fisher's exact test. Differences in the proportions of patients using concomitant weight loss medications between both treatment groups were assessed using Fisher's exact test.
Results
The study identified 126,178 patients in the Humedica dataset and 245,236 patients in the MarketScan dataset with 1 or more prescription orders or claims for LD-L or another GLP-1 RA between 2014 and 2016 ( Table 1) . Of those in the Humedica dataset, 40,322 met the study inclusion criteria of least a 1-year history in the database, aged at least 18 years, without indication of T1D, and did not THE AMERICAN JOURNAL OF MANAGED CARE ® Supplement VOL. 24, NO. 8 S159 COMPARISON OF LOW-DOSE LIRAGLUTIDE USE VERSUS OTHER GLP-1 RECEPTOR AGONISTS between groups in the proportions of MarketScan patients without a T2D indication were also notable, although not quite as wide as those observed in the Humedica population (Figure 4) .
Before the launch of HD-L, the proportion of patients without T2D was numerically higher in the LD-L cohort by 0.7% to 5.6%.
After launch, the difference increased with a maximum absolute difference of 10.5% .
Multivariable logistic regression analyses identified that patients
receiving LD-L in the Humedica cohort from 2014 to 2016 were more than 6 times likely to have no indication of T2D relative to patients receiving other GLP-1 RAs (odds ratio [OR], 6.28; 95% CI, 5.60-7.05) ( Table 3 ). The model also identified that the likelihood of not having an indication of T2D rose by 6% for each subsequent month of the index date for patients given LD-L (OR, 1.06; 95% CI, 1.05-1.06), but index month was not a predictor of T2D in patients given other GLP-1 RAs. Females were 2 times more likely to lack a T2D indication (OR, 2.11; 95% CI, 1.95-2.28) while the odds of not having T2D declined with age (OR, 0.95; 95% CI, 0.95-0.96). Variations by US region were also identified; in general, patients in the Northeast were more likely and patients in the West were less likely to lack a T2D diagnosis than other regions. The trends were similar by year; however, the odds of patients given LD-L having no indication for T2D relative to other GLP-1 RAs rose from approximately 2-fold (OR, 2.37; 95% CI, 1.62-3.46) in 2014 to over 9-fold (OR, 9.30; 95% CI, 8.04-10.74) in 2016.
In the MarketScan dataset, multivariable logistic regression analyses identified that patients taking LD-L were also more likely to have no indication of T2D relative to patients taking other GLP-1
RAs, although the OR was less than that observed in the Humedica dataset (OR, 2.32; 95% CI, 2.16-2.49) ( Table 4 ). The model identified that the likelihood of not having an indication for T2D rose by 4% for each subsequent month of the index date for patients receiving 
Discussion
The prevalence of obesity in the United States continues to increase in both males and females, and for all age groups, including chil- 
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Year GLP-1 RA LD-L (Victoza) 11 These include the discordance between the magnitude of weight loss desired by patients and providers and that expected from combination approaches, the belief that obesity is the result of individual decisions and is the responsibility of the patient to manage rather than the health- 
